ITH several factors operating in soil development, the evaluation of their separate effects by observations in nature becomes very difficult. It is almost impossible to find an extensive land area in which all soil-forming factors are constant except the one under anticipated evaluation. The loess on the river bluffs of major streams in central United States represents approximately constant and youthful parent material. It is a well-mixed composite of unweathered materials generally uniform in texture throughout. The constancy of vegetation 'and topography can be secured by suitable choice of sites along the bluffs. Increases in rainfall and temperature can be provided by the north to south sequence of sites along the Missouri-Mississippi River system extending over a broad area. In the following study, the chemical differences in the silt and clay fractions of these loessial soils were used as means of showing the effects of climatic variations.
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PLAN OF STUDY
The selection of soil samples was such as to follow the Missouri River and the Mississippi River only south of the Missouri entrance, as shown in Fig. I . Therefore, having the Missouri River as the common contributor of the geological composite of loessial materials, and in view of the chemical and mineralogical evidence given below, the parent material can be considered, for the purpose of this study, as constant in origin and time of deposition.
Selection of sites to secure constancy of topography was made by choosing locations of similar slopes near the bluff edge. The vegetation was also constant, since all samples were collected in forest of deciduous type. The range in sample locations along the river bluffs was approximately at 5-inch to lo-inch rainfall intervals. As shown in the tables, the annual precipitation varied from approximately 25 inches at the extreme north to 55 inches at the southern limit. In this study the effects of temperature are not segregated from rainfall, but the temperature varied in the same manner with the rainfall. There was a range in annual temperature from approximately 8°C to I7°C or from 4/°F to 63°F. The area extended from Sioux City, Iowa, to Vicksburg, Miss.
As indices of soil changes induced by climatic differences, the following features were considered: (a) Accumulation of quartz in the silt fraction, (b) depletion of calcium in silt differences in the solum, after chemical study o parent material indicated it to be relatively consta MATERIALS AND METHODS As a measure of the quartz content in the s representative samples of the silt separate (0.05-0. diameter) of the whole solum were used. The s was acid washed to remove all free and exchange and then treated with hydrofluosilicic acid, as d Knopf (6), 3 for 24 hours at room temperature, solved all of the silicates, leaving the resistant qu solved. The calcium in -the dissolved material was Profiles from seven locations were studied in com their respective parent materials.
In the clay study, the clay was separated from
